Chestnut fruits represent an important economic income for local populations of Madeira Island. In the last years chestnut fruits have been heavily attacked by an unknown moth species. Since C. splendana -a carpophagous species common to chestnut fruits-has been reported to Madeira, three different commercial pheromones lures (Agrisense, Tomagro, and Oecos) have been used to monitorize this species in three different localities. The subtropical conditions on this island seem to affect the phenology of populations. Large numbers of Cydia splendana, were sampled from August to mid November but the period of flight activity was longer than in continental areas. The peak of flight activity was comparatively late from the end of August to beginning of September. Oecos was the most efficient pheromone lure in the three localities studied. The infestation rates of fruits were large and varied from 13 to 40% but coloration and chetotaxia of larvae did not correspond to Cydia splendana. The variation observed in larvae in these structures can represent either patterns of instraspecific variation or the coexistence of different species.
INTRODUCTION
Three species of carpophagus tortricids are responsible for great damage in chestnut production in Europe: Pammene fasciana, Cydia splendana and Cydia fagiglandana. Of these three species, only one, Cydia splendana has been reported to Madeira. Native vegetation of Madeira is different from continental Europe being represented mainly by an evergreen laurel forest, considered a relic of the tertiary age. As occur in the archipelagos of Canaries and Azores, chestnuts are not native in Madeira. They have been introduced after the colonization of the Island in the XV century. Presently this culture is restricted mainly to very steep slopes of the southern parts of the Island and although occupies a relative small area (<50 ha), represents for local populations an important economic income. In the last years chestnuts have been heavily attacked causing important losses to fruit production. Despite of this, due to the absence of knowledge on the pest species involved and to the very irregular orography of the chestnut localities, efficient phytosanitary measures were not undertaken. Thus, these unmanaged conditions have favoured the continuous increase of pest populations.
The use of sexual pheromones in specific control programs like mating disruption or sexual confusion in conjunction with cultural techniques are the most efficient measures to control carpophagous species of chestnuts in Europe. However, before implementing any control program, pest species have to be identified and their population dynamics understood under the subtropical climate conditions of the Island, which are very different from the rest of Europe. The aims of this study were to calculate the infestation rates, to identify the specie (s) responsible for infestations and to understand its population's dynamics.
MATERIALS AND METHODS
Trials with pheromone lures were performed from August to November 2004 in the three largest chestnut areas of Madeira: Curral das Freiras (800m), Jardim da Serra (1300m) and Serra de Água (400m). Three different pheromone lures commercialized for C. splendana by Agrisense, Tomagro and Oecos were used. Lures were placed in delta traps and in each locality three replicates of each lure were used. Traps were settled on trees between 5 to 6m above the ground being the separation among traps at least 20m (Angeli et al., 1998) . Dispensers were replaced by new ones approximately every three weeks and traps were inspected twice weekly.
All males sampled in pheromone traps were identified according to male genital structures following Razowski (1991) . Genital structures were removed from the abdomen and boiled in 10% KOH, then cleaned in distilled water, transferred to glycerol and observed under the stereomicroscope.
In November samples of chestnuts fruits were collected in the three localities of study. In each locality 33 random samples of 50 fruits each were sampled after the fruit fall. As a whole 4950 fruits were sampled in the three localities. Fruits were cut into several pieces with a knife and screened individually for the presence larvae. All larvae were preserved in ethanol and identified according to colouration and chetotaxia following Villagran et al., (2000) .
RESULTS AND DISCUSSION Species identification
According to male genital structures, adults sampled in pheromone traps corresponded to Cydia splendana. In contrast to adults, colour patterns and chetotaxia of larvae sampled in chestnut fruits did not fit the description of Cydia splendana. Three different colour patterns were observed in larvae: whitish with small black rounded points along the body laterally and larvae without black points but either light pink or whitish coloured. These characters did not fully correspond either to the description of Cydia fagiglandana or to that of Pammene fasciana, the other two common tortrix species that infest chestnut fruits. Since Madeira is the eastern limit of the distribution of C. splendana, it is possible that the variation observed represents patterns of intraespecífic variation. However, taking into account that in Madeira one endemic species of Cydia, C. archaeochrysa Diakonoff, was described from one of the three localities (Jardim da Serra) and that for this species the host plant it is unknown, it cannot be excluded that larvae of this species may infest also chestnut fruits. Unfortunately larvae of Cydia are poorly characterized; therefore, more detailed studies on larval morphology are necessary to know which species are responsible for the damage observed.
Population Dynamics
The results of the trials showed that adults of Cydia splendana are common and are present in three localities studied. In these localities, males were found from the beginning of August being registered the maximum flight activity in September. However, the date of maximum flight activity was different in the tree localities being about three weeks later in Serra de Água than in Curral das Freiras. The end of the flight period differed also among localities. In Serra de Água the flight period finished later than in the other two. Males were present up to the third week of November being 4 and 5 weeks later than in Jardim da Serra and Curral das Freiras respectively (Fig. 1) . The beginning of the flight activity was also different in Serra de Agua, being two weeks later than in the other two localities. These differences may be related to the fact that Serra de Água is located at lower altitudes being possibly the milder weather conditions here more appropriate for the survival of males over a longer period. Despite of Madeira being small, the particular orographic conditions may promote considerable differences in phenology among populations from different localities. Such differences among close localities separated only by a few dozens of kilometres suggest a complex situation on this Island. Therefore, it seems very likely that more effort will be necessary to keep these populations under control. On the other hand, the fact that males survive more than in continental areas (Angeli et al., 1997) suggests that the effort necessary to control this species in its southern limit of distribution should last over a longer period and will be more costly.
Trials with pheromones
The number of specimens per trap differed greatly among the three commercial pheromone lures. The number of males was higher in traps with Oecos lures (57.08%) than in traps with Agrisense and Tomagro lures (Table 1 ; Fig. 2) .
Although the sites were located on steep slopes and pheromones, within the same site did often differ only a few meters, localities differ in altitude and have also different exposition to wind trades, which makes extremely difficult to place traps in similar conditions. Despite of this, Oecos had always the best results in all localities, which clearly suggest that this pheromone is the most suitable of the three for monitoring the populations of Madeira (Fig.3) . These are promising results to develop in the future control methods as sexual mating disruption with these pheromone lures (Angeli et al., 1997; 2001) . 
Chestnut infestation rates
The infestation rates were really large reaching 40 per cent in Serra de Água. In contrast to this, Jardim da Serra, which is located at higher altitudes had smaller infestation rates. Although it is unknown why there are such great differences, altitude may be important. Since males live longer in Serra de Água, probably the same occurs with females having more time to lay eggs and increasing in this case the infestation rates ( Table 2 ). The fact that Serra de Agua has more fruits with larvae, it is also in agreement with the results of the flight activity in this locality. Thus similar to flight activity the development of larvae is retarded with respect the other two localities. 
